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Abstract: During the past few years, enterprise architectures (EA) have garnered considerable attention from the community
of information systems (IS) practitioners and academics. It is suggested that EA is an approach for controlling the complexity
and constant changes in the business environment of an organization, enabling a real alignment between the business vision,
business requirements and information systems. Managing enterprise architectures is, however, a difficult and very complex
task. Fortunately, a few frameworks have been developed to help understanding this complicated field: of these, the best known
is the Zachman framework. In spite of its popularity, it is, nonetheless, hard to find scientific studies on applying or utilizing
the Zachman framework. In this paper, we present a case study in which the Zachman framework was applied in a method
engineering effort, aiming at improving method adoption in the context of small EA-oriented projects. In order to discuss the
usability of the Zachman framework as a mapping tool, the development process and its outcome are described.

Keywords: Enterprise architecture, Zachman framework, method engineering, method adoption, small scale project

1. Introduction

During the past few years, enterprise architectures (EA) have garnered considerable attention from
the community of IS practitioners and academics. It has been suggested that EA is an approach for
controlling the complexity and constant changes in the business environment of an organization, enabling
a true alignment between the business vision, business requirements and information systems [3,4,27].
Enterprise architectures are generally seen as blueprints that identify the essential parts of an organization
(such as people, business processes, technology, information, financial elements, and other resources)
and its information systems. Furthermore, EAs identify the means for collaboration between these
different parts, in order to achieve the desired business objectives [19,27]. An ideal EA provides a
holistic, enterprise-wide and consistent view of the organization instead of looking at it from the point
of view of a single application or system [27,30].
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Managing enterprise architectures is, however, a difficult and very complex task. The complexity of
systems is typically managed by the division of a problem, i.e. by looking at the system from several
viewpoints [7,14,24,28,31]. As such, enterprise architectures, as descriptions of elaborated systems, also
comprise a number of different viewpoints (e.g. [38,43]). Some researchers have suggested that, in order
to integrate the various viewpoints into a whole, a generic architectural language is needed [15,20,25,
30]. There are also a few frameworks that help navigation in this multifaceted field (see e.g. [2–6,12,16,
18,23,36,40]. The best known, and obviously the most cited, framework is the Zachman framework [38,
43].

In undertaking the writing of this article, we made a considerable effort in searching for scientific
research on the Zachman framework. As a result, it seems that there is a lack of scientific studies on
the application of the Zachman framework – and analyzing its applicability – in practice (see also [29]).
When scientific knowledge is missing, the case study approach is a feasible alternative to reveal unclear
or problematic issues in order to instigate more thorough research.

In this article, we present a case study in which the Zachman framework was applied in a situation
where an existing, extensive method was adapted to the context of small EA-oriented projects. A small
EA-oriented project is defined from the practitioners’ point of view: it is a stand-alone project, usually
conducted by a single person (e.g. a consultant) aiming at developing a high-level EA specification, a
part of the whole EA specification, or providing input to the process of defining such a specification.
Moreover, the duration of these projects is typically weeks rather than months. At least in Finland, where
the study was conducted, these types of projects seem to be very common, especially in companies taking
their first steps in EA development.

The case of applying an existing method in a particular domain is not unique. Information technology
(IT) and service providers usually possess a number of methods that are often general yet applied for
different purposes. It is acknowledged that tailoring a method is usually needed to meet the actual needs
of the development context, but the practitioners lack guidance on how the existing methods, and which
parts of them, should be modified [9]. The Zachman Framework is an example of a tool that aids this
tailoring process.

Here, we emphasize that we did not have any presumptions about how well and easily the utilization
of the Zachman framework would happen in practice. Thus, in contrast to hypothesis-based research,
the study was carried out as a combination of practice-oriented application of the Zachman framework
and its data-driven analysis.

The problem dealt with in this paper is two-fold. First, there is the practical situation where the case
organization encourages the different domain specialists and consultants to apply their extensive in-house
method to different kinds of customer projects; in this case small EA-oriented projects. Second, since
the Zachman framework seemed to be a suitable aid for such an effort, it awakened our interest for
systematically analyzing the process of applying the framework – how easy is it, what kind of “extra”
efforts are needed, how practical are the rules of the framework, and so forth. In doing so, we aimed to
initiate scientific discussion by eliciting issues that need to be scrutinized further.

We believe that reporting experiences of applying the Zachman framework in practice provides im-
portant information on how the existing general frameworks and practical methods can incrementally
improve each other. It is not only the practical methods that benefit from mapping with general frame-
works, it also works in the other direction; the validity of general frameworks can be improved by
examining examples taken from practice.

The paper proceeds as follows. In the next section we give a brief introduction to the Zachman
framework. Following this, we describe the case study. Finally, we discuss the implications of the study
and present some suggestions for further research.



T. Ylimäki and V. Halttunen / Method engineering in practice 191

Table 1
The Zachman Framework for Enterprise Architecture (based on [38,43])

DATA
(What?)

FUNCTION
(How?)

NETWORK
(Where?)

PEOPLE
(Who?)

TIME
(When?)

MOTIVATION
(Why?)

SCOPE
(Contextual)
Planner

List of things
important to
the business

List of processes
the business
performs

List of locations
in which the
business operates

List of
organizations
important to
the business

List of events
significant to
the business

List of business
goals/strategies

BUSINESS
MODEL
(Conceptual)
Business Owner

E.g. Semantic
Model

E.g. Business
Process Model

E.g. Business
Logistics System

E.g. Work
Flow Model

E.g. Master
Schedule

E.g. Business
Plan

SYSTEM MODEL
(Logical)
Architect

E.g. Logical
Data Model

E.g. Application
Architecture

E.g. Distributed
System
Architecture

E.g. Human
Interface
Architecture

E.g. Processing
Structure

E.g. Business
Rule Model

TECHNOLOGY
MODEL
(Physical)
Designer

E.g. Physical
Data Model

E.g. System
Design

E.g. Technology
Architecture

E.g. Presentation
Architecture

E.g. Control
Structure

E.g. Rule
Design

DETAILED
REPRESENTA-
TIONS
(Out of context)
Sub-Contractor

E.g. Data
Definition

E.g. Program E.g. Network
Architecture

E.g. Security
Architecture

E.g. Timing
Definition

E.g. Rule
Specification

FUNCTIONING
ENTERPRISE

E.g. Data E.g. Function E.g. Network E.g.
Organization

E.g. Schedule E.g. Strategy

2. The Zachman framework

Zachman introduced his framework for Information Systems Architecture in 1987 and it is usually
referred to as the Zachman framework ([43]; extended by [38]). The starting point for the framework
was the fact that information systems were becoming ever more complex. There was a threat that without
any integration tools, information systems would disintegrate rather than integrate business functions.
Zachman draws an analogy between classical architecture (construction of buildings) and information
systems architecture. The two ideas behind the framework are, as Zachman puts them, that:

– There is a set of architectural representations produced over the process of building a complex
engineering product, representing the different perspectives of the different participants.

– The same product can be described, for different purposes, in different ways, resulting in different
types of descriptions [43, p. 283].

Based on these two ideas, the Zachman framework combines two dimensions: theperspectivesand
the types of descriptions(see Table 1). The perspectives (or views) form the rows and the types of
descriptions (or foci) form the columns of the framework.

As described in Table 1, the different perspectives of the two-dimensional matrix are Scope, Busi-
ness Model, System Model, Technology Model, Detailed Representations, and Functioning Enterprise.
These represent different interest groups, which are the planners, owners, designers, builders, and sub-
contractors, respectively. The types of descriptions used in the framework are Data, Function, Network,
People, Time and Motivation. These represent the interrogatives What, How, Where, Who, When and
Why, respectively.

The significant feature of the framework is that each of the elements on either dimension of the matrix
is explicitly differentiable. So, each cell of the framework has its own way of “seeing” the object
architecture.
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The Zachman framework provides both a tool to organize enterprise architecture documentation and
a context for understanding the relationships between and among separate sets of architectures [43]. A
further important feature is that the framework includes both contextual and enterprise level descriptions,
and the descriptions needed at the design and implementation level of an information system. The
framework is defined with total independence from any particular tool or methodology; it does not
instruct how to build an appropriate EA specification. As such, it provides a general framework onto
which an EA tool or methodology can be mapped and appropriate modeling techniques can be chosen
to describe the cell contents. This is natural because the process of developing an EA is, to a great
extent, dependent on the context. The purposes of EA specifications vary markedly, as do the resources
available for building EAs.

Although there is a lack of scientific empirical studies on the utilization of the Zachman framework in
practice, some research has been carried out in an attempt to either describe or analyze the framework [33,
34] or use it as a method assessment tool [8,10,40]. In many cases, the Zachman framework has been
used as a “baseline” for developing new, modified or simplified frameworks [1,13,26,32]. Some new
methods utilizing either a part of the Zachman framework (e.g. [17]) or the whole framework (e.g. [35])
have also been developed. In general, it seems that the Zachman framework has reached the status of a
de-facto standard. Nonetheless, scientific reports providing guidance or analyzed examples ofapplying
and utilizingthe Zachman frameworkin practical casesare hard to find.

As a prerequisite for understanding and applying the Zachman framework, some basic rules of the
framework need to be presented. These are described by Sowa and Zachman [38] and they include, for
example, the following:

– The columns have no order. All columns are equally important, for all are abstractions of the same
enterprise. The order of the rows is fixed.

– Do not add rows or columns to the framework. Zachman claims that the six primitive interrogatives
(what, how, where, who, when, why) constitute the total knowledge base for the subject (or object)
you are describing. They are also comprehensive, with additional interrogatives adding no new
information.

– Each cell in a row should include an architectural primitive, a single (graphical) model describing
the enterprise from a certain point of view (the six types of descriptions). Each cell is unique.

– One can choose not to produce deliverables for every cell. In that case, one makes assumptions
about them. All columns, rows and cells are always present in the framework, though some cells
can be left implicit.

– The composite or integration of all cell models in one row constitutes a complete model from the
perspective of that row. Each cell is, as a minimum, related to every other cell in the same row.
Within a column there is a relation of dependence between any one cell and both the cell above and
below it. Diagonal relationships should not be created.

Zachman suggests that EA is the “set of primitive, descriptive and graphically presented artifacts that
constitute the knowledge infrastructure of the enterprise” [45]. This total set of models may be created
in a non-standardized manner and it may be more or less complete, as well as being defined with an
inaccurate level of detail. No matter how complete or incomplete these models might be, they must be
descriptive of the enterprise – not just descriptive of an implementation within the enterprise – to qualify
as an EA.

In contrast, the application development work products are created as inputs or outputs for the applica-
tion development process, and thus, for implementation purposes [45]. They constitute the actual work
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Fig. 1. The Zachman framework should be comprised of architectural primitives from whom the application development work
products can be derived.

products for building information systems. EA is the set of primitive artifacts (see Fig. 1) from which
application development work products could be derived [46].

In the following section we will describe the case study in which we applied the Zachman framework
to small EA-oriented projects in conjunction with an extensive, existing method, namely the IBM Global
Services Method*. This context made the utilization of the Zachman framework challenging because it
seemed to require a dialogue between the framework and the in-house method.

3. The case study

In this section we describe the case study in which the Zachman framework was applied. First, we
give a short description of the case organization. Second, we represent the method that was mapped
against the Zachman framework. Third, we describe the research process and, fourth, we represent the
resulting lightweight framework for small EA-oriented projects, its evaluation and use cases.

3.1. The case environment

The target organization of the case study is one department at IBM Finland. IBM supports its main
business areas by providing a number of methods to cover the whole customer project from the first
contact with the customer to the lessons learned at the end of the project. There are methods that
provide guidance for such things as customer focused selling, project management, and the design and
implementation of business solutions. One of the newest methods is the IBM Global Services Method*.
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This method is intended to be used in various types of customer projects (e.g. business strategy or IT
architecture projects) providing standardization for delivering overall business solutions.

The practical target of our study was to provide the practitioners with some help in applying the IBM
Global Services Method* to small EA-oriented projects conducted in Finland, including both IT strategy
aspects and EA aspects. High-level EA is one outcome of the project. The basic, high-level steps of
these projects are the following: (1) initiate the project (a project management issue), (2) understand
the business processes, (3) understand the current IT environment, (4) design the target architecture
(application and technology architecture), (5) design the organization (an optional phase), (6) develop a
transition plan, and (7) end the project (a project management issue).

Because the IBM Global Services Method* is an extensive method, providing almost everything that
is needed in large scale projects, the pressing question is how to distill the pieces of the method that are
necessary for a small EA-oriented project.

The structure of the method is described in the next section.

3.2. The IBM Global Services Method*

The IBM Global Services Method* (later IGSM) is used as a design and implementation method for
various business solutions. It provides the project context – what is sold and managed, what the team
will do and what they will deliver. Even though the method is not publicly available in any form other
than through a contracted IBM engagement, it has been described briefly by, for example, Singer [37]
and Galic et al. [11].

The method consists of three main components [22]: work product descriptions (WPD), engagement
models (EM) and standard role definitions (see Fig. 2). In short, the WPDs advise ‘what’ to do, EMs
advise ‘how’ to conduct a certain type of project (when things need to be done) and standard role
definitions advise ‘who’ does the work. In addition to these components, there are many technique
papers (TP) that provide problem specific insight for the development of a work product in different
circumstances.

As the method is constantly evolving, changes may occur in the work product descriptions as new ones
are defined and some of them are superseded or withdrawn. Method release 4.1.1, for example, includes
about 400 WPDs [22]. These describe a particular type of work product (WP) and give guidance on how
to create the actual work product, what notation can or should be used, and the recommended structure
of the work product itself. A work product is meant to be a tangible, reusable artifact, produced as a
result of one or more tasks performed in a project. Moreover, to help manage such a wide range of
information, WPDs are categorized into several domains and sub-domains (see Fig. 3).

The selection of the actual WPs to be produced in each project is eased by work product dependency
diagrams (WPDD). WPDDs show the key work product dependency relationships that need to be
considered. These diagrams provide a point of reference for making decisions about which WPs the
team needs to produce in a specific customer project.

WPDs are employed by engagement models that provide guidance on the way that projects (or
engagements in the IBM context) should be conducted. Due to the continuous development of the
method, the content and number of EMs will vary over the course of time. Currently, there are about
100 EMs available for different types of projects [22]. The EMs are classified into engagement families.
These families represent the types of projects that are carried out, or the actual product or service sold
(see examples in Table 2).

Each engagement model provides guidance for the phases, activities, and tasks required according to
the work breakdown structure (WBS), the work products that are needed (input) and produced (output),
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Fig. 2. IBM Global Services Method* is constructed by work product descriptions, engagement models and roles.

and any applicable techniques that should be used for one or more of the tasks. Furthermore, for each
task in an engagement model, the roles describing the skills required to perform and assist in the task
are defined. The definitions of the standard roles are used to ensure a greater level of consistency and
standardization. An extract of an engagement model is illustrated in Fig. 4.

According to the IGSM, a method adoption workshop (MAW) is arranged in the beginning of the
project to agree on the overall approach that will be taken in the client engagement. In the MAW,
the engagement models chosen for the project are discussed and the relevant parts are selected and
possibly modified (phases, activities or tasks can be omitted, combined or planned to be carried out with
minor efforts). This adoption work requires both method and project experience and it is supported, for
example, by the WPDDs. As a result of the MAW, an engagement template is generated providing a
WBS that will be followed in the project to develop (enterprise architecture) models and descriptions in
the form of WPs.

3.3. Research process

The decision to utilize the Zachman framework was made in a meeting between the researchers and
the company representatives. In Fig. 5, the successive steps of the case study are depicted. These steps
are as follows:

– Selection of WPs: The WPs to be mapped against the Zachman framework were chosen. As the
method includes two EA related engagement models, they were a natural starting point for WP
selection.
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Table 2
Some examples of engagement families of the IGSM

Engagement families

1. Custom Application Development
2. Customer Relationship Management
3. e-business
4. Enterprise Architecture Consulting
5. Knowledge and Content Management Services
6. Mobile and Wireless Consulting
7. Project Management
8. Solution Consulting and Integration

Fig. 3. Work product descriptions are categorized into 6 high level domains and further into several sub-domains.

– Definition of mapping rules: The rules of the Zachman framework were studied and some modifi-
cations and exceptions were made to be able to do the mapping between the WPs of the method and
the Zachman framework.

– Mapping the WPs against the Zachman framework: The selected WPs were mapped against the
Zachman framework cells according to the rules defined in the previous step. As a result, a candidate
lightweight framework was accomplished.

– Evaluation of the lightweight framework: Evaluation was conducted in two stages: (1) The candi-
date lightweight framework (the initial mapping) was reviewed and suggestions for modifications
were made in two successive workshops in which the project group, consisting of four company
representatives, participated. (2) A further evaluation of the reviewed lightweight framework was
done by a single method expert (from IBM) as a “table test”. Because no suitable customer project
was, unfortunately, at the time available to test the lightweight framework in practice, we had to
settle for this procedure.
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Fig. 4. An extract of the work breakdown structure of the IT architecture engagement model describes the hierarchy of phases,
activities, tasks, roles and input/output work products [22].

3.4. Selection of work products

The IBM Global Services Method* includes an engagement family for enterprise architecture con-
sulting and within the family there are two engagement models: one is used to define a high level
enterprise-wide IT architecture and the other is used to develop a description of how a business should
be structured in order to implement and support the business strategy of the organization [22]. The first
engagement model can be adapted, for instance, for a short stand-alone engagement (approx. 6 weeks)
when a client requires an initial enterprise level IT architecture to be defined, as the first step in developing
and implementing an overall EA, or as part of an overall EA engagement. The latter engagement model
is also applicable as the initial phase in the development of a complete EA, or in situations where only a
business architecture is required.

Since the two engagement models in the engagement family for enterprise architecture consulting
comprise the overall EA within the IGSM context, they were a natural starting point for selecting the
WPs. Additionally, during the earlier phases of the research project, a few other WPs were considered by
the practitioners to be important even though they were not included in the two EA-related engagement
models. Some of the additional WPs were also recommended by the IBM Architecture Description
Standard [21]. These WPs were also included in the list of WPs to be mapped.

The engagement models also include project management tasks and work products. Our focus was,
however, on the WPs that comprise the content of the EA (the EA descriptions). Hence, we excluded the
project management work products from the list to be mapped. The resulting list of 52 work products,
with brief descriptions, is presented in Table 3.

3.5. Mapping rules

We acknowledge the strong role of the Zachman framework as an EA tool. In a similar way to others
(see e.g. [24]), we regard the framework as a usefulvisual tool for communication or organization in
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Fig. 5. Steps of the case study conducted in one unit of IBM Finland.

EA development. In particular, the framework provides a big picture of what it is included in enterprise
architecture and urges the EA team to take all the framework cells into consideration in large EA
projects [44]. However, during our three-year research project, which this case study is part of, we came
to the conclusion that the framework has at least two problems: (1) it is rather complex to be utilized
without modifications, and (2) it does not sufficiently analyze the interconnections between the cells (see
also [29,39]). Additionally, as mentioned before, the scientific reports or publicly available practical
guidance on utilizing the Zachman framework are rare.

In our case, we needed to take the elements (work products) of the extensive in-house method as a
fixed starting point, even though it was obvious that many of the work products comprised components
from more than one cell of the framework, and thus, as Zachman implies, they should not be mapped
onto the framework. Instead, the primitive models within the work products should be determined before
placing them in the appropriate cells in the framework. In an ideal situation, with plenty of time and
other resources, the mapping would include only primitive models; nonetheless, in our case – which we
assume is a typical case in practice – we had limited resources both in the sense of time and workload
and, subsequently, following the strict demand for the atomicity of the cells seemed unfeasible.

Nevertheless, in the Zachman framework we had a good benchmarking tool rather than a competing
methodology that defines the rules to which the EA artifacts should conform. Therefore, we considered
the Zachman framework as a means to check the coverage of EA-related work products. From our point
of view, the way in which an EA specification would be built is not relevant.

Due to all of these aforementioned facts, it seemed obvious that using the original mapping rules would
have made the task too tough to complete within the confines of reasonable effort. Hence, we made a
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Table 3
The set of 52 work products that are mapped against the Zachman framework in an alphabetical order

Work Product Description
1. Application Function Model Identifies and defines the major groups of business function that are required in order

for the enterprise to meet its business objectives.
2. Architectural Decisions Documents important decisions about any aspect of the architecture.
3. Architecture Management
Framework

Defines the processes, roles and responsibilities required to manage and implement an
enterprise-wide architecture.

4. Architecture Overview Diagram A schematic diagram that represents the governing ideas and candidate building blocks
of an enterprise architecture (or information system).

5. Business Direction Includes a high-level understanding of what the enterprise is and aspires to become, and
of how it intends to make the desired transition.

6. Business Drivers Identifies the top business issues, challenges or priorities for the enterprise.
7. Business Environment Illustrates a business entity in context with its external environment.
8. Business Event List Documents the events that are the initial stimuli causing the client’s business to act.
9. Business Roles and Locations Documents the roles and locations that are pertinent to the enterprise’s business.
10. Business Structure Is a model that is used to identify e.g. the sub processes or deployment architecture.
11. Capability Description Contains the information describing a capability and its attributes.
12. Capability Enablers Documents the physical things that must be present in the future design to enable the

capabilities identified to deliver on the value proposition.
13. Capability Model Provides a definition and description of each selected business or IT capability that

supports the value propositions.
14. Capability Model Definition Depicts an integrated framework of a firm’s capabilities.
15. Capability Scenario Clarifies how the business will work with the new set of capabilities defined in the

capability model.
16. Change Cases Documents future changes e.g. to the system capabilities and properties and the way

the system is used.
17. Communications Plan Details the actions to be taken to fulfill the communication role identified in the Tran-

sition Strategy.
18. Critical Issues, Opportunities
and Recommendations

An aggregation of highly important problems and/or opportunities for which effective
solutions must be created or provided, and recommendations to address these issues
and opportunities.

19. Current IT Environment Documents the installed applications, data, computer and network infrastructure, and
the current status of all the non-technical, management aspects.

20. Current Organization
Description

An inventory of organizational information on the elements of an organization structure,
behaviors and enablers for the in-scope organizational units.

21. Data and Function Assess and
Placement

Provides guidelines that must be applied when distributing data and function across the
IT infrastructure implemented within the enterprise.

22. Data Stores Identifies, describes and groups business data in terms of its characteristics.
23. Decision Model An analytical hierarchy of the criteria used in evaluating the alternative solutions to the

client business requirements.
24. Enterprise Information Model Represents the strategic information requirements of the enterprise.
25. Enterprise Technology
Framework

A repository for all information about the IT capabilities and enablers required to
implement the desired business objectives and capabilities.

26. Executive Briefing Package An executive-level presentation of business concepts and information designed to edu-
cate the client executives on trends, practices, and facts that will drive decision making.

27. Future Business Environment Identifies the critical trends and relevant environmental forces that are shaping the issues
facing the organization and influencing the outcome of the organization’s strategic
decisions.

28. Future Organization Design Details the new structure, performance enablers, and behaviors required to achieve the
business vision.

29. Future Organization Scope and
Requirements

Describes and gains agreement to e.g. the geographies, divisions, and levels to be
addressed in redesign, and the elements of the organization to be addressed in redesign.

30. Industry Environment Analysis Describes an understanding of the industry environment in which the client organization
is operating.

31. Infrastructure Gap Analysis Identifies the gaps between the existing technology, applications, processes, skills, and
organization and those required to implement the new information system.
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Table 3, continued

Work Product Description
32. IT management Requirements Documents all the requirements needed to deliver the in scope IT management services.
33. Job Roles – Responsibilities and
Competencies

Describes all of the elements that constitute an employee’s role in the future organization.

34. Knowledge Gap Documents the gaps between the existing knowledge management environment and its
desired practices.

35. Network Requirements Contains the description of the specific network requirements needed to support the
desired business, user or application objectives.

36. Non-Functional Requirements Documents those aspects of the system that are not directly affecting the functionality
of the system as seen by the users, but can have a profound effect on how the system is
accepted by the users.

37. Operational Model A representation of a network of computer systems, their associated peripherals and the
systems software, middleware, and application software that they run.

38. Principles, Policies and
Guidelines

Defines the underlying gen ules and guidelines that an organization will use to utilize
and deploy all business and IT resources and assets.

39. Process Data Usage A bi-directional mapping between the enterprise processes and enterprise information.
40. Process Definition Identifies and describes the current and/or future processes, sub-processes, activities

and steps.
41. Process Enablers Documents the prioritized business requirements for the future organization and tech-

nology, risks and assumptions that have been made.
42. Process Gap Assessment Documents the gaps between the current processes and the future processes.
43. Process Identification Identifies the processes that are necessary to execute the organization’s business e.g. at

the enterprise level.
44. Reference Architecture Fit-Gap
Analysis

Documents the Reference Architecture to be used as the basis for the current project’s
architecture.

45. Security and Privacy
Requirements

Documents the process and technology needs specific to the client’s bus iness and IT
strategies.

46. Stakeholder/Participation Man-
agement Plan

Identifies and sets out approaches for preparing and involving stakeholders during a
project implementation.

47. Standards Lists and details pre-determined standards for a defined scope of the business and the
information technology environment.

48. Strategic Direction Includes a high-level understanding of what the enterprise is and aspires to become, and
of how it intends to make the desired transition (e.g. vision, mission, goals).

49. Technology Scan Offers benchmarking or comparative baseline view to identify e.g. new information
technologies that offer value for the business.

50. Transition Initiatives Pulls together various business and IT initiatives, projects, and transition issues defined
in previous engagement activities.

51. Transition Management
Strategy

Summarizes the needed changes and defines the overall approach that an organization
will take to implement its new capabilities.

52. User Groups Lists categories of users.

decision to modify the rules. It should be made clear that this decision was not made for convenience
but, rather, from necessity. Nonetheless, we wish to underline that we did not change the boundaries of
the Zachman framework as a whole.

In the following list we introduce the exceptions made to the rules of the Zachman framework and
some additional rules we used to map a WP against the appropriate framework cell(s):

– A work product can be placed into more than one of the cells, i.e. a work product can even be
produced at more than one level of abstraction (rows in the framework). A work product can also
cover different points of view (columns in the framework).

– Work products are attached to a cell on the basis of the information given in the work product
descriptions (the method users’ experience is also used to confirm that the work product is in the
right cell).

– Some work products may relate to the whole framework, e.g. Architecture Management Framework.
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Such work products are not included in any of the cells, but are mentioned at the bottom of the
matrix.

– Some work products containing requirements, constraints or some kind of rationale or motivation
are attached to the proper row(s) in the Motivation column, even though they can include information
related to other columns as well. Examples of these kind of work products are:

∗ Process Enablers,
∗ Business Drivers, and
∗ Reference Architecture Fit-Gap Analysis.

3.6. The lightweight framework for small EA-oriented projects

In line with the research process, the lightweight framework was accomplished by mapping the set of 52
EA related work products to the Zachman framework cells according to the rules discussed in the section
above, and this initial mapping was reviewed in two workshops in which the company representatives
participated. As a result, we got a lightweight framework that describes the content of small EA-oriented
projects in the context of the case organization (Table 4). We call it a ‘lightweight’ framework because
instead of wading through the massive method content (including a total of approximately 400 WPDs) a
practitioner can utilize it as an alternative and simple view of the method, presenting a selection of WPs
related to EA. A further selection of the most salient WPs – usually less than ten – for a specific small
EA-oriented project can be done with the help of this set.

In addition to the rules and the cell examples of the Zachman framework, the work product description
(WPD) documents were studied to determine the row(s) and column(s) in which the work products
(WP) should be placed. Because the method content is confidential, the extent of details we are able to
describe about the mapping process is limited. Some rough examples can be given, though: (1) If a WPD
stipulated that a WP can either be a high-level description or a more detailed description depending on
the project’s needs, the WP was mapped to the appropriate rows of the framework (e.g. the Enterprise
Information Model was mapped to the rows ‘Scope’ and ‘Business Model’ in the ‘Data’ column). (2)
If a WPD stipulated that a WP describes several issues, such as data, function and network, the WP
was mapped to the respective columns of the framework (e.g. the Architecture Overview Diagram was
mapped to the columns 1–3 in the row ‘Business Model’). Compared to Zachman’s ideas, the only thing
we did not do was to elucidate the atomic artifacts related to the WPs due to the significant difference
between the granularity of the WPs and Zachman’s demand for atomic artifacts (as well as the limited
resources, both in the sense of time and workload).

The two bottom rows in the Zachman framework, namely ‘Detailed Representations’ and ‘Functioning
Enterprise’, are excluded from Table 4 because they represent the implementation view and no work
products were included in those rows.

It should be noted that while IGSM and, therefore, the engagement models are constantly evolving,
and new versions of the method are introduced, some of the work products used in the mapping may
already have been superseded, modified, renamed or withdrawn from the method.

3.7. Evaluation of the lightweight framework

In order to be utilized in customer projects by other IBM representatives, besides those who participated
in this study and contributed to the mapping, the accuracy and the appropriateness of the lightweight
framework, the mapping, should be evaluated and validated in real customer cases. Unfortunately, during
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Table 5
Evaluation data was classified into five categories representing the accuracy of the mapping

Agree with Agree but would Agree but would Would include/ Would not Total
the mapping include/exclude include/exclude exclude column(s) map at all

column(s) row(s) and row(s)
Number of WPs 21 4 12 2 13 52
Percentage 40% 8% 23% 4% 25% 100%
Cumulative number
of WPs

21 25 37 39 52

Cumulative
percentage

40% 48% 71% 75% 100%

Number of the map-
pable WPs

21 4 12 2 – 39
︸ ︷︷ ︸

Percentage 54% 46% 100%

the case study we were not able to make any evaluation in real customer project context. As previously
mentioned, the initial mapping was reviewed and evaluated in two workshops in which the project group,
consisting of four company representatives, participated. In addition, we were able to have an IBM
Global Services Method expert (from IBM) look at the reviewed mapping and evaluate its accuracy. In
this section, we describe the results of the evaluation conducted by the method expert.

The evaluation data received from the evaluator was classified in the following five categories:

1. Agree with the mapping: The evaluator agreed with the mapping of a WP as it was.
2. Agree but would include/exclude column(s): The mapping of a WP was appropriate for the row(s),

but it should also be included under the column(s) NN, or it should not be included under the
column(s) NN.

3. Agree but would include/exclude row(s): The mapping of a WP was appropriate for the column(s),
but it should also be mapped to the row(s) NN, or it should be mapped to the row(s) NN instead.

4. Would include/exclude column(s) and row(s): There should be changes in both the columns and
rows of the mapping of a WP.

5. Would not map at all: The evaluator suggested that a WP should not be mapped at all. In this case,
the WP was either outdated or irrelevant with respect to the current version of the IGSM and/or
EA, or it otherwise did not relate well to the Zachman framework.

To clarify the categorization we give an example of categories 2–5. In category 2, the mapping of
‘IT Management Requirements’ (see Tables 3 and 4) is otherwise relevant, but it could be included
under the ‘Network’ column also. Respectively, in category 3, ‘Architecture Overview Diagram’ could
represent the artifacts in the ‘Scope’ row. In category 4, the work product, ‘Application Function Model’,
can also be mapped to the ‘Data’ column, and to the respective columns in the ‘Business Model’ row.
In category 5, there are WPs that are not recognized as EA WPs in the current method version (e.g.
‘Operational Model’), or they are otherwise not related to the Zachman Framework (e.g. ‘Executive
Briefing Package’). The results of the evaluation are summarized in Table 5.

As Table 5 shows, the evaluator agreed that 75% of the mapped WPs have their place in the Zachman
framework, but suggested that 25% of them should not be mapped at all. In the latter set, there were
work products that were considered either to be irrelevant from the EA point of view, were outdated and
withdrawn from the method (IGSM), or they otherwise did not relate well to the Zachman framework. In
other words, this means that the majority of the WPs relevant to both the IGSM and EA can be mapped
onto the Zachman framework. On the other hand, out of the 75% of the WPs – the mappable WPs – 54%
were agreed upon ‘as-is’ by the evaluator and 46% of the mappings required changes in the columns
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and/or rows. Thus, it can be concluded that the Zachman framework helped relatively well to find the
relevant content and position in half of the cases, whereas in the other half it was not easy to decide
where to place a work product, not to mention putting it into a single cell.

We acknowledge that the further evaluation done by a single expert may have some subjective emphasis,
and more evaluators will be needed to validate the correctness of the mapping. The evaluation conducted
by the method expert, together with the earlier reviews carried out by the company representatives, proved
the mapping to be accurate enough for our purposes, i.e. for analyzing the applicability of the Zachman
framework. From a practical point of view, even though the mapping as-is would not be absolutely
accurate, it is informative enough to be utilized in small EA-oriented projects employing, for example,
less than three people. In these kinds of projects, the content (the WPs included in the framework) is
more essential than the actual correctness or the completeness of the mapping because the structure of
the EA specification is relatively easy to manage. The level (the row) or the views (the columns) into
which a WP is mapped is usually dependent on the context it is applied to, that is to say, the customer
project. Even the first version of the lightweight framework presented in this paper provides a means,
for example, to enable more fluent communication among different stakeholders or to guide the WP
selection in the beginning of the project. In larger EA efforts, the validity of the mapping has, instead, a
more crucial role. As the number of the team members increases, and work is distributed and delegated
to several persons, it is important that each person interprets the mapping in a similar way. From the
point of view of research, however, the most relevant results come from the experiences gathered from
the mapping process.

3.8. Usefulness of the lightweight framework

The lightweight framework presented in this paper can be used in several ways. We suggest that, in
the case organization, it can be used as:

– A customer discussion aid, helping to clarify the scope of a project (e.g. which rows and columns
are the concern of the potential project)

– A method adoption tool, helping to decide which architectural work products are needed to be
produced during a project, or as a baseline for defining minimum work product sets for different
types of enterprise architecture oriented projects

– A checklist helping to verify that all the work products needed have been done
– An engagement assessment tool, to gather information about the success of a project.

Customer discussion aid: The lightweight framework can be used to help the customer to understand
what perspectives the enterprise architecture consists of, what the focus of a prospective project is, and
how it relates to the entire enterprise architecture (i.e. the entire matrix). For example, one project may
focus on rows one and two, while another project may focus on column one or column two.

Regardless of the focus, every aspect of the enterprise architecture should be taken into consideration
as the adjacent rows set bounds to each other and the cells in the same row are potentially dependent
upon each other. If all of these aspects cannot be fully defined within the scope of a project, assumptions
(or good guesses) have to be made about them.

Method Adoption tool: The lightweight framework can be used to help the selection of the actual
work products to be produced during the EA-oriented engagement. Depending on the focus and size
of the project, relevant work products can be chosen from the appropriate rows and/or columns in
the framework. As the framework does not imply the dependencies between work products, those
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dependencies must be checked with other appropriate tools, such as the work product dependency
diagrams.

Checklist: During the later stages of the project, the modified lightweight framework may be used as
a checklist to ensure that all the relevant work products have properly been produced. Different symbols
can be used to describe whether a work product is finished, under development or not even started.

Engagement assessment tool: Information about the usefulness of the lightweight framework for
the project success – the lessons learned – can be gathered and evaluated at the end of the project. For
example, the following questions can be answered:

– How well did we succeed in selecting the appropriate work products for the project? Was there a
need to add or remove some work products during the project? Which work products? Why? Was
the scope of the project properly defined?

– How did the project type relate to the framework? Which cells and/or work products were covered
by the project? Were there similarities in the coverage compared to other projects of this type? Is it
possible to define a minimum set of work products for different project types?

– Ideas for future projects: for example, which cells remained to be covered in further engagements?

The ideas for use cases presented above can be applied to other similar cases where an existing method
is mapped against the Zachman framework.

4. Discussion

In this section, we discuss the findings of the case study and the implications for both researchers and
practitioners.

As a general conclusion, the Zachman framework proved a useful mapping tool, despite the fact that
the mapping rules had to be modified. As the evaluation of the developed lightweight framework shows,
the mapping was quite accurate. The mapping was also relatively easy to do, although the method under
consideration was very extensive. We believe that the main reason for this was just the elaboration of the
mapping rules mentioned above. Without any modification to the rules, the task would obviously have
been too time-consuming.

We are very conscious of the risks of interpreting the Zachman framework in the unorthodox way in
which we did, but there were justifiable grounds for doing so. First, it is hard to find good examples of
the rules of the framework being applied in practice. Thus, it seems to us that the Zachman framework
has often been utilized as a general EA framework rather than an explicit methodology – the matrix itself
is known better than the rules guiding the use of it. If this is the case, it may imply that the mapping rules
do not have as prominent a role in practice as one would assume. Second, while the framework provides
an architecture for architectures, this does not necessarily mean that in order to have a similar building
one always has to use similar elements. In our case, the Zachman framework provided the model for
the building, but the material (elements) for the building was determined by the case organization (the
elements of the in-house method). To utilize the Zachman framework in the best way, we attempted to
facilitateinteractionbetween the Zachman framework and the in-house method of the case organization.
In doing so, we at least got a result that was useful in practice. Furthermore, we argue that we received
insightful information on the usability of the Zachman framework.

When evaluating our study, it should be remembered that it is based on one case and, as such, strong
generalizations cannot be made. Our work was planned as a preliminary study of the applicability of the
Zachman framework in a small EA-oriented project environment. The Zachman framework deserves
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more research consideration than can currently be found in the publications of the IS field. We have
attempted to contribute to this issue with our small scale study by revealing questions for further lines of
enquiry.

For the particular attention of researchers we summarize the following implications from our study.
The Zachman framework is well-known among both practitioners and researchers. However, it was

surprising how few analytical results on applying the framework can be found. During our study, we
became convinced that more dialogue is needed between the theoretical world and the practical world.
Sometimes, valuable tools like the Zachman framework exist somewhere in-between. The problem is,
then, that the researchers do refer to such frameworks but do not thoroughly analyze them in their studies,
and, in addition, the practitioners recognize them but do not use them.

The message that we wish to communicate is that researchers should be encouraged to carry out
studies where the intuitive frameworks presented in literature would be applied in practice in such a way
that the experiences would be systematically and critically gathered and analyzed. This development is
especially necessary with frameworks that have gained the status of a de-facto standard in a certain area.
The status does not mean that there would not be any place for improvement: the danger remains that
the status may inhibit a fruitful critical debate.

For practitioners we can pick up the following implications.
In practice, there are often a variety of in-house methods in use. They can be very extensive, like

the method in our case study, and applying them in client projects can be difficult. In these practical
situations, using a general framework as a benchmarking tool may be an efficient way to modify the
method. In our case, the modification meant distilling the most relevant features of the large method.

Modifying a method to meet the practical needs can improve not only the quality and efficiency of
an ‘ordinary’ user of the method but, also, assist a newcomer in becoming quickly acquainted with the
method. An adapted version of a method may also help to discuss issues with customers and so forth.
As noted by Ylim̈aki and Halttunen [42], communication plays an important role in EA management.
Tools like the lightweight framework are one possibility for enhancing communication, by providing the
big picture and boundaries of EA.

5. Further research

In our study, we have applied the Zachman framework in a context where an extensive in-house
method is to be used in small EA-oriented projects. We admit that our single case is too limited to
make strong generalizations. A single case can, nevertheless, start a discussion by providing information
about the problems or weaknesses in the current knowledge. In our case, we have noted that utilizing
the well-known Zachman framework raises a few questions.

First, there is the issue of the inadequate definition of the Zachman framework cells, as well as the
insufficient analysis of the interconnections between the cells. We can ask how well defined the rows
and columns of the Zachman framework really are. They seem intuitively acceptable, but it is hard to
see the content of the cells as to be so fixed that they could never be modified. We even argue that the
meta-structure of the framework should change over time, although the whole remains the same. Even
Zachman himself admits that changes have been made. For example, he has changed the cell example
of column 2, row 2 from “Functional Flow Diagram” to “Business Process Model” to better reflect the
industry terminology [47]. Zachman argues that the model did not change, but we disagree: it is not just
the names of the models that change but also the emphasis of the content, for example, “function” vs.
“process”.
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Second, there is the issue of the complexity of applying the framework. Since the Zachman Framework
is not a methodology, a method is needed to fill in the framework cells. While organizations possess
and use a variety of methods, there should be further research on how the Zachman framework relates
to these in-house methods. More information is needed on the real applicability and usability of the
framework in different contexts. To briefly state our conclusions, we believe that (1) better guidelines,
(2) analyzed examples, or (3) studies on the adaptability of the Zachman framework would be very useful
when applying the framework in practice. The same can be said about many other general frameworks
that seem to be valid but remain without real validation by scientific research. Such results would benefit
not only the theorists, but they would also make it easier for practitioners to adopt theoretical frameworks
in practice.

Third, the application of the Zachman framework in other EA activities, such as in EA quality
management or in EA assessment, should be considered in further research.

Finally, the practical work will continue by testing and evaluating the accuracy and usability of the
lightweight framework generated in the case study in order to ensure that the use of the lightweight
framework will result in the desired effects, both in terms of a more efficient design process and the
quality of the outcome. We need to study whether or not the results are better than we would have
received from the Zachman framework or the in-house method alone. Additionally, more experience
should be obtained from the usage of the lightweight framework, and appropriate metrics should be
gathered on its application.
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the Finnish National Technology Agency (TEKES) and the participating companies. We wish to thank
Kari Koivisto, Risto Kortelainen, Harri Stranden, and Mikko Tulokas at IBM Finland for their valuable
time and efforts in this co-operation, as well as Ian Charters, Ian Hogg, and other IBM representatives
around the world for their contribution in reviewing this paper.

The material concerning the lightweight framework for small EA-oriented projects has not been
submitted to any formal IBM test and is published as is. IBM assumes no responsibility for its accuracy
or completeness, and it should not be taken as IBM’s official opinion on the fit of the Zachman framework
to the IGSM.

* Copyright IBM Corporation 2006. All rights reserved. The content of the IBM Global Services
Method (IGSM) is copyrighted by IBM Corporation. The content of the method is not publicly available
in any form other than through a contracted IBM engagement.

References

[1] S. Ambler,Architecture and Architecture Modeling Techniques,Agiledata, 2005. Available at http://www.agiledata.org/
essays/enterpriseArchitectureTechniques.html.

[2] F.J. Armour and S.H. Kaisler, Enterprise Architecture: Agile Transition and Implementation,IT Professional(Novem-
ber/December 2001), 30–37.

[3] F.J. Armour, S.H. Kaisler and S.Y. Liu, A Big Picture. Look at Enterprise Architectures,IT Professional(January/February
1999), 35–42.

[4] F.J. Armour, S.H. Kaisler and S.Y. Liu, Building an Enterprise Architecture Step by Step,IT Professional(July/August
1999), 31–39.
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